This paper studies the determinants of global liquidity using data on cross-border bank flows, with a longer time series and broader country sample than previous studies. We define global liquidity as non-price determinants of cross-border credit supply, consistent with its meaning as the "ease of financing" in international financial markets. We find that global liquidity is driven primarily by uncertainty (VIX), US monetary policy (term premia), and UK and Euro Area bank conditions (proxied by leverage and TED spreads). This expands on previous studies by highlighting non-US drivers of global liquidity, and is consistent with the dominant role of European banks in cross-border lending. We also show that borrowing countries can limit their exposures to global liquidity fluctuations through adapting their macro frameworks, capital flow management tools, and bank regulation. JEL Classification Numbers:F21, F34, G15, G18, G21, G28
I. INTRODUCTION
The financial cycle is becoming increasingly global, as highlighted in recent academic work (Rey, 2013; Bruno and Shin; Obstfeld, 2014) and reflected in policy discussions (e.g., on the impact of low US and European interest rates on the rest of the world). The phenomenon is evident from the correlation of credit growth across countries, which has increased markedly since the mid 90s ( Figure 1 ). This reflects in part deeper real economic integration as illustrated by the expansion of international trade (red line in Figure 2 ), and in part increased integration of countries into the global financial system, as illustrated by the expansion of cross-border banking claims before the financial crisis (blue line in Figure 2 ).
An important feature of financial integration is that a large amount of funds flows from 'financial center' economies (G4: US, Euro Area, UK, Japan) to the rest of the world. For example, in June 2013, cross-border bank claims by the G4 on the rest of the world exceeded claims by the rest of the world on G4 banks by 20%. And this number understates the role of the G4 as financial centers, because international banks in the G4 also intermediate much of cross-border credit between countries in the rest of the world. Since G4 financial systems intermediate much of global credit, funding conditions -ease of credit -within the G4 affects funding conditions globally. This is precisely what the concept of global liquidity aims to capture. One can thus describe global liquidity as factors in 'financial center' economies that affect the provision of cross-border credit.
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Figure 1: Financial cycle more correlated
Rolling 5-year average correlations between total credit growth in the US, UK, Eurozone and Japan and the rest of the world. Source: BIS and authors' calculations.
Figure 2: Deeper financial integration
The share of trade and cross-border claims relative to GDP. Source: BIS, IMF, and authors' calculations.
The fact that funding conditions in the G4 affect funding conditions globally implies that the ability of borrower (non-G4) countries to attract funds is determined not only by their domestic conditions and policies, but also by economic and financial conditions and policies within the G4. As such, knowing what drives the cross-border supply of funds becomes an important surveillance question for policy makers globally. Such knowledge can matter for formulating effective policy responses at borrower and source (G4) levels.
While there is much recent research on global liquidity and cross-border financing conditions, there remain many conceptual and empirical gaps in our understanding (see Landau, 2013, and IMF, 2014 , for recent reviews). This paper attempts to fill some gaps most critical for formulating effective economic policy. It focuses on cross-border bank flows, given their importance in total capital flows (IMF, 2011) . It builds on the literature on the role of global factors in cross-border bank flows, which has identified the importance of uncertainty and risk aversion, monetary policy stance in 'financial center' economies, and funding conditions and risk attitudes of global banks in affecting flows (Rey, 2013; Bruno and Shin, 2014) .
Using a comprehensive dataset covering 77 countries over the period 1990-2012 and adjusting for exchange rate changes, our analysis first confirms most of the earlier results, also showing that most of the relations appear in the 2000s' financial globalization period. It then adds to existing knowledge by exploring the following three questions:
 What measures of G4 financial conditions are most relevant for capturing global liquidity? We find that short-term interest rates and growth in money aggregates are not robust across specifications in explaining cross-border bank flows. The term premia in the US, UK and Euro Area, in contrast, have a robust negative association with flows, consistent with its theoretical impact on banks' incentives to engage in a "search for yield." (Banks borrow short-term and lend long-term, so their domestic investment opportunities are less profitable when the yield curve is flatter.) We also propose two new proxy measures for global liquidity drivers -bank leverage in non-US G4 countries (complementing US dealer bank leverage, as used in Bruno and Shin, 2014) and real domestic credit growth in the G4 -and find them to be positively associated with crossborder bank flows (except for Japan). The credit growth measure is often used in the literature on financial cycles (Borio et al 1994; Claessens et al. 2012) , and can be seen as an alternative for the bank leverage variable, for which long time series are only available for the US.
 Is global liquidity primarily US-driven, or do other G4 countries play a role too, and if so, how much?
The presumption in the literature, and the evidence documented to date, has been that factors driving global liquidity originate predominantly in the US. The question arises, however, whether financial conditions in other G4 economies also play a role. We find that UK and Euro Area supply factors are indeed important globally, i.e., going beyond influencing regional flows (e.g., Western Europe to Eastern Europe). This is especially so for banking sector conditions (bank leverage and TED spreads), where their importance often exceeds that of US banking sector conditions. This evidence is consistent with the major role of European banks in global financial intermediation (cf. Shin, 2012; Rey, 2013) . For monetary policy variables, the US continues to play a dominant role.
 How can borrower countries limit their exposure to variations in global liquidity?
In light of the large cross-border effects of G4 financial conditions and the de facto limited international coordination, borrower countries face the question of how best to adapt their own policies. We find that by adapting macroeconomic framework (more flexible exchange rate regime), using capital flow management tools, and applying more stringent bank supervision and regulation, a borrower country can reduce its exposures to variations in global liquidity. Economic effects are substantial: an increase from the 25 th to 75 th percentile in the policy indexes for any of these dimensions reduces the exposures at least by half. The impact is higher for cross-border flows to banks (as opposed to nonbank borrowers), consistent with banks being more regulated and public policy having limitations in affecting the activities of non-bank borrowers. These policies may be especially important for borrower countries with better institutions or wider presence of foreign banks, which are otherwise more exposed to variations in global liquidity.
The paper proceeds as follows. Section 2 defines global liquidity and puts our analysis in the context of the existing theoretical and empirical literature. Section 3 describes the data and the empirical methodology we use and presents the results. Section 4 concludes with broader lessons and outstanding issues for policy and research.
II. DEFINITION AND LITERATURE REVIEW
A. What is Global liquidity?
Global liquidity has been explored in recent academic and applied work (see inter alia IMF, 2010 IMF, , 2013a IMF, , 2014 CGFS, 2011) , and the BIS has started monitoring a selection of indicators -including price, flow, and stock measures -in semi-annual updates (BIS, 2013) . Much of the literature on global liquidity, however, has been data-driven. So it is useful to take a step back by more formally defining the concept.
The starting point is that the expression "global liquidity" is commonly used to refer to the "ease of funding" in global financial markets, thus referring to supply factors. One can therefore think in terms of the supply of funds from 'financial center' economies (here, G4) to other advanced economies and emerging markets. And then to define "global liquidity" as a vector of factors, GL, which shift the G4 supply function for cross-border credit out or in.
Formally, Q S = Q (P, GL), where Q S is the quantity of cross-border financing provided, P is the "price" (say, expected return differentials); and GL -global liquidity -is a vector of "non-price" supply factors. Note that under this definition global liquidity is a specific case of funding liquidity (ease of financing, cf. Brunnermeier and Pedersen, 2009) . And that this definition is quite different from the notion of asset market liquidity, that is, the ability to trade rapidly with small price impacts.
B. What are the Determinants of Global Liquidity?
Non-price supply factors that underlie global liquidity reflect a variety of financial and economic conditions faced by the providers of funds to cross-border markets. In our case, these providers are mainly major international banks. There are a number of indicators which the empirical literature has found relevant for describing their conditions and attitudes, and the resulting impact on cross-border flows. For some of the indicators, there are clear economic and financial channels. For others, channels are less clear. Some global liquidity factors originate in the private sector, while others are derivatives of monetary policy, microand macroprudential policy stances (e.g., risk-taking induced by the interest rate structure). The indicators notably identified in the existing theoretical and empirical literature are:
-Uncertainty and risk aversion. Uncertainty and risk aversion are determined by multiple factors -macroeconomic fundamentals, lenders' and investors' risk attitudes (which can give rise to risk-on / risk-off episodes), and possibly the policy stance (accommodative monetary policy reduces uncertainty and risk aversion, Bekaert et al., 2013) . In the empirical literature, uncertainty and risk aversion are commonly captured through the US VIX, the stock option prices-based measure of implied volatility (Rey, 2013 ).
-The funding conditions for global banks. Funding conditions also reflect risk perceptions, and affect the banks' ability and willingness to take on risks in (cross-border) lending. There are here a number of measures used in the literature. One is the TED spread (the difference between short-term interbank lending and government bond rates). Another is bank leverage, often taken as that of major US dealer banks; with the idea that high leverage indicates lower perceived risk and higher willingness and capacity of banks to lend (Adrian and Shin, 2010; Bruno and Shin, 2014 ).
-Monetary policy in the G4. This includes the general level of interest rates (rather than relative, as in interest rate differentials) and the slope of the yield curve. Although the effect of low interest rates on bank risk taking is supported by some empirical literature (Altunbas et al., 2014; Borio and Zhu, 2012; Jimenez et al., 2014; Bruno and Shin, 2013, 2014) , its economic significance and precise causal channels remain the subject of much debate. In contrast, the effect of the term premium on bank risk taking has a clearer economic intuition. Banks borrow short-term and lend long-term, so their domestic investment opportunities are less profitable when the yield curve is flat; this may trigger banks' search for yield, including in the form of cross-border bank loans.
-Money aggregates. The empirical literature also points out that changes in narrow money aggregates, such as M2, may affect the buoyancy of banks' cross-border lending, although the exact channel for this is unclear. One argument may be that the growth in some components of broad money measures, such as wholesale or non-financial enterprises' deposits, can complement leverage measures in explaining bank risk as they indicate the relative ease of funding conditions (Hahm et al., 2013; Chung et al., 2014) .
Note that, in principle, all of the above channels could affect both domestic and cross-border lending of banks. But cross-border lending can be expected to be the more volatile of the two, i.e., expand and contract more at the margin as financial conditions change. This is because of higher asymmetric information (which may affect lending especially during downturns), more reliance on hard information (which makes cross-border lending scalable up or down), and sovereign risk factors (which may also vary over the cycle).
It is also useful to place our paper in the context of recent notable contributions to the global liquidity literature. Bruno and Shin (2014) focus on the role of US dealer bank leverage in determining global liquidity. We complement their work by using additional measuresbank leverage and real credit growth in the G4 -which are similar in economic effects but more widely available. We also offer evidence based on a longer time series, distinguish among G4 countries (which helps clarify some results, e.g., on the role of money growth), and study in more detail the role of recipient country characteristics. Rey (2013) focuses on VIX as a driver of global liquidity and suggests that capital controls may be essential to ensure independence of domestic monetary policy, even for countries with flexible exchange rate regimes. We empirically confirm the results on the effectiveness of capital controls, but also identify other tools, such as stricter bank regulation and supervision, which can mitigate a borrower country's exposures to global liquidity. Finally, our analysis of borrower country characteristics draws on the earlier, broader literature on "push" and "pull" factors, which has attempted to explain cross-border capital flows using global factors such as global interest rates, and countries' growth rates, inflation and institutional characteristics (e.g., Calvo et al., 1996; and more recently Fratzscher, 2011, and Brandao-Marques et al., 2013) . 3 3 Among other relevant papers, Eickmeier et al. (2013) use principal components analysis to identify common factors in a broad range of country-specific series of various financial variables. As a few factors can statistically account for much of the variability in the data, global factors are then thought to drive in large part cross-border flows. Controlling for demand at the recipient country level, Cerutti and Claessens (2014) identify shocks to major banking systems' balance sheets to be important global supply factors. See also IMF (2014b).
III. DATA AND EMPIRICAL ANALYSIS
Following the definition provided in the previous section, the objective of this section is to document which drivers of global liquidity, for the US and other G4 countries, help explain the evolution of cross-border bank claims on banks and non-banks over the period 1990-2012. In addition, we investigate which borrower countries' policies and characteristics (e.g., exchange rate regime, capital flow management, bank regulation, etc.) play a role in dampening or amplifying the impact of global liquidity on cross-border bank flows.
A. Data
We use data on cross-border bank exposures from the BIS International Banking Statistics (IBS), which provides a comprehensive picture of cross-border banking linkages across countries. The BIS IBS comprises two datasets -the Locational and the Consolidated banking statistics. 4 These datasets capture the exposures (i.e., loans, securities, and other claims) of the most important banking systems to their foreign borrowers. Our analysis is based on the BIS Locational data (BIS IBS Table 6 ) since those data conform closer to the notion that conditions in specific 'financial center' countries affect flows. Furthermore, there are two data-related reasons: (i) the BIS Locational data provide a long time span, while BIS Consolidated data is often only consistently available from the mid-2000s); and (ii) it provides exchange rate adjusted series and the sectoral breakdown of lending to banks and non-banks. 5 Our data covers 77 countries over the period 1990-2012.
We capture the drivers of global liquidity through the measures suggested by theoretical and empirical studies. Specifically, we use the stock option market implied volatility (CBOE VIX), US dealer bank leverage, TED spread (3 month Libor minus 3 month government bond yield), slope of yield curve (10 year government bond yield minus 3 month government bond yield), real policy rate (deflated with CPI), and monetary aggregates. These measures are compiled separately for each of the G4, that is, for the US, UK, Euro Area, and Japan (see Figures in the Annex). In addition to these widely-used measures, we explore two new measures of credit conditions -bank leverage and credit growth in G4 countries, which complement the US dealer bank leverage measure of Bruno and Shin (2014) .
We control for credit demand using lagged GDP growth rate and inflation in borrower countries, and for the price determinants of cross-border credit using the differential between 4 BIS Locational statistics are residence-based data (i.e. they follow balance-of-payments accounting) that track the cross-border positions of banks located in a particular country. Both domestically-owned and foreign-owned banking offices in the reporting countries record their positions on a gross (unconsolidated) basis, including positions vis-à-vis own affiliates in other countries. BIS Consolidated statistics track banks' worldwide consolidated gross claims and other exposures to individual countries and sectors. Banks net out intergroup positions and consolidate positions across offices worldwide. 5 Since BIS banking statistics are reported in US dollars, a time series analysis of cross-border bank flows is better performed using exchange rate adjusted data in order to capture changes in the actual underlying positions of bank claims rather than also variations in bank claims due to exchange rate movements.
the local and international interest rates. We also study a number of additional borrower country characteristics, specifically indexes of exchange rate flexibility, capital controls, overall institutional environment, and bank regulation (the strength of capital adequacy requirements, supervisory powers, and limits on foreign bank presence). Table 1 provides definitions and sources of the variables; Tables 2 and 3 provide summary statistics and correlation matrixes for the whole period and by sub-periods. Table 3 Panel B provides the correlations of global liquidity factors across the G4, showing high correlations in most cases, but relatively low or negative for some series (e.g., Japan M2 with other G4 M2).
B. Empirical Specification
The base estimation consists of a panel regression with country fixed effects and standard errors clustered at the borrower country level:
where the dependent variable ∆L jt is the quarterly difference in the log of the exchange rate adjusted stock of bank claims in borrower country j at time t; DomesticFactor jt are the proxies for country j demand at t; ΔInterestSpread jt is the change (current quarter minus 4 quarter lag) in the spread between local lending rates and US Fed Funds Rate for country j at time t; Global Liquidity t is the set of G4 global liquidity drivers at time t; γ j are country fixed effects and ε j,t is the error term. Two different dependent variables are used: (i) the change in the (log of the ) stock of BIS Locational cross-border claims on the banking sector of borrower country j, and (ii) the change in the (log of the) stock of BIS Locational crossborder claims on the non-bank sector of borrower country j. We sometimes use the terms "flows" and "lending" as a short hand for the changes in stocks.
We then introduce country characteristics and interaction variables to analyze the borrower country exposures to the level and cyclical variation of global liquidity, as follows:
where BorrowerCharacteristics jt includes: (i) type of exchange rate regime, (ii) use of capital controls; (iii) general institutional development (rule of law, investment risks, etc.); and (iv) bank regulatory variables.
C. Base Results: Drivers of Global Liquidity
The base regression results indicate that country characteristics proxying demand -lagged GDP growth and inflation -are statistically significant in explaining cross-border flows to banks (Table 4 , Panel A). This holds for the whole period, 1990-2012 (columns 1 to 11), and several sub-periods (columns 12 to 14). Lagged inflation is somewhat less significant in explaining flows to non-bank borrowers (Panel B). The coefficients of the changes in interest rate differentials are not statistically different from zero in the full sample. This may be in part due to the sample coverage which includes some developing countries where interest rates are not market-based. 6 As the existing literature has highlighted (e.g., McGuire and Tarashev, 2008; Avdjiev et al., 2012; Bruno and Shin, 2014; Cerutti, 2013; Turner 2014) , US global liquidity factors (VIX, TED spread, dealer bank leverage, credit growth, real interest rate, slope of the yield curve, and M2 growth in the G4) are statistically significant drivers of cross-border bank flows when considered individually (columns 2 to 8 in Panels A and B). VIX and TED spreads have the expected negative signs, indicating that cross-border flows decrease during times of uncertainty. US dealer bank leverage has the expected positive sign, showing that banks expand more cross-border when bank funding conditions are accommodative. Also real credit growth has a positive sign, possibly as it captures the leverage and financial cycle.
US real interest rate has a positive sign, indicating that during less favorable economic conditions -when interest rates are lower -global banks lend less cross-border. This contrasts with the view that low rates increase bank risk-taking, which has been highlighted in some recent papers, but does not seem to hold over this longer period. The US term premium has a negative coefficient, however, suggesting the presence of 'search for yield' incentives in global banks: when US investment opportunities are more attractive, crossborder flows decline. G4 M2 growth is positively associated with cross-border flows.
Since the correlations across individual US factors are moderate in our sample (except for the correlation between dealer bank leverage and real credit growth, and between the policy rate and the term premium, see Table 2 ), we can run regressions that include most drivers simultaneously. The results (columns 12-13 in Table 4 , Panels A and B) show that VIX, US dealer bank leverage, and the term premium remain statistically significant determinants of changes in cross-border claims on banks and non-banks. M2 growth affects claims on banks, but not on non-banks. Changes in VIX and dealer bank leverage affect cross-border claims on banks (Panel A) more than those on non-banks (Panel B), suggesting that cross-border flows to banks are more sensitive to financial conditions compared to flows to the real sector.
A comparison between columns 11 and 12 shows that the results for the full 1990-2012 sample (column 9) are largely driven by the second sub-period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) . This is consistent with a greater degree of financial integration and globalization since the late 1990s. Interestingly, column 13 shows that the results for the pre-global financial crisis period (2001) (2002) (2003) (2004) (2005) (2006) are similar to those for 2001-2012 (column 12) . This suggests that the crisis and its aftermath do not drive the main results.
The economic effects implied by the marginal effects highlight the role of VIX and US dealer bank leverage in driving cross-border bank flows. A change in the VIX from the 25 th to the 75 th percentile reduces cross-border claims on banks by 5¾ percent (3½ percent for non-banks). A similar change in the US dealer bank leverage increases cross-border claims on banks by 5½ percent (4½ percent for non-banks). The economic effects of the other variables are smaller. For example, an increase in the term premium from its 25 th to 75 th percentile decreases cross-border claims banks by 1¾ percent (¼% for non-banks). This suggests that US monetary policy stance is a less important driver of global liquidity than market uncertainly or the funding conditions of banks. And, more qualitatively, market conditions seem more important in driving global liquidity than direct government actions.
D. The Role of U.S. versus Other G4 Drivers
Following the existing literature, the base specification used mostly US variables to capture the drivers of global liquidity. An interesting and so far not explored question is whether US variables are the most relevant, or whether other G4 countries also play a (more important) role. Indeed, in recent decades, US banks have had a smaller share of cross-border lending than UK and Euro Area banks. To answer this question, we compiled series for the UK, Euro Area, and Japan similar to the US series used in Table 4 . Instead of dealer bank leverage we use commercial bank leverage for the non-US G4. Many of the non-US G4 series are highly correlated with the US series and among each other within each driver category (Table 3 , panel B). Thus they cannot be included in the estimations simultaneously. For this reason, we compare the explanatory power of various global liquidity factors individually. We also use a reduced sample of borrower countries, which excludes the US, UK, Japan and the Euro Area countries themselves, to capture cross-border impacts and not to bias the results in favor of Euro Area drivers (Euro Area represents 16 borrower countries in the dataset). Table 4 were mostly driven by that period and because the data on most Euro Area liquidity drivers are consistently available for that period only. The table reports, besides the coefficients on the factors, only the R2s.
The results for risk aversion (VIX) are similar across G4 countries, with the US VIX having slightly higher explanatory power, as captured by R2. But for bank conditions, UK and Euro Area variables often have the same or higher explanatory power than that of the US variables. For TED spreads, not only is the US TED spread not significant, but it also has the lowest R2; UK TED spread has twice as much explanatory power. UK bank leverage has a higher explanatory power than US bank leverage, and Euro Area credit growth has a higher explanatory power than US credit growth. For monetary policy, US and UK real policy rates, and US, UK and Euro Area term premia have the same explanatory power. Japan is an exception in several ways: the policy rate is not significant, while the slope of the yield curve is significant but with a positive sign. The fact that the interest rate in Japan has been stable and low over the period (Table 2 ) may be behind this.
The results for the G4 M2 measures in Table 5 are also insightful, particularly since the analytical basis for the impact of M2 on cross-border credit is less obvious. Recall that in Table 4 cross border claims increased in aggregate G4 M2 growth. Table 5 shows that this relationship also holds for UK and Euro Area M2 growth. But the sign flips to negative for US and Japan M2 growth. We interpret this as reflecting the greater importance of banks in financial intermediation for the UK and Euro Area, where an increase in bank deposits (part of M2) translates into larger bank balance sheets and more cross-border lending. An increase in US and Japan M2 might not have the same effect, perhaps because growth in M2 there reflects in part flight to safety (i.e., occurs during periods of deleveraging and reduction in cross-border lending). Nevertheless, since European banks represent the largest share of overall cross-border bank flows over this period, and the evolution of UK and Euro Area M2 drives a large part of the G4 M2 aggregate, the coefficient on aggregate G4 M2 growth in Table 4 was still positive.
In principle, the differences in the explanatory power of different G4 global liquidity drivers could reflect regional effects, where individual G4 lenders have dominant market shares for (groups of) borrower countries. For example, Euro Area global liquidity drivers could be particularly relevant for European borrower countries. The regional effects of G4 conditions could be further amplified by regional macroeconomic feedback effects (e.g., through the trade channel). Since bilateral cross-border banking exposures are not available due to confidentiality, we conduct a preliminary exploration of whether our results on non-US global liquidity factors hold beyond the regional effects. We do that by estimating crossborder bank flows regressions for different geographical regions of borrower countries.
This analysis is reported in Table 6 . We focus on cross-border bank claims on Asian and Western Hemisphere countries, to identify the importance of UK and Euro Area global liquidity drivers beyond their own region. We do not report data on country-specific VIX (because of high correlations of uncertainty measures across G4 countries) or for the Japan factors (for which results are often insignificant or not robust). Results confirm that UK and Euro Area global liquidity drivers have explanatory power beyond their own region and above their correlations with US factors. A notable example is that UK and Euro Area TED spreads have a higher explanatory power for cross-border bank lending to Asia and Western Hemisphere countries than the US TED spread does. Also, UK bank leverage has a similar or higher explanatory power than that of US bank leverage.
Interestingly, U.S. monetary policy factors remain dominant. For example, the U.S. term premium is the only variable that has explanatory power in cross-border lending to both banks and non-banks in Asia. U.S. and U.K. and Euro Area term premia have similar significance in explain cross-border lending to the Western Hemisphere. One may therefore suggest that the global financial cycle is driven in large part by US monetary policy and UK and Euro Area bank conditions. This would be consistent with the dominant role of European banks in intermediating (dollar-denominated and other) funds US to the rest of the world (cf. Shin, 2012 ).
E. Borrower Country Characteristics
We finally study how borrower country policies and characteristics affect the level or volatility of cross-border bank inflows. Table 7 present the coefficients for the impact of country characteristics and of the interactions of country characteristics with key global liquidity drivers on cross-border bank flows. The selection of the global liquidity factors used for this analysis is based on their explanatory power in Table 5 .
We find that a flexible exchange rate regime reduces the borrower country exposures to variation in some key global liquidity drivers (dealer bank leverage, term premium, M2 growth), making inflows less cyclical. So do capital controls and more stringent bank supervision. More stringent capital requirements also make cross-border flows less cyclical, and in addition reduce the level of cross-border inflows to banks. At the same time, better institutional quality increases the level and, for some global liquidity factors, the cyclicality of inflows to banks. Fewer limits on foreign bank presence also increase the cyclicality of inflows to banks. This suggests that a more flexible foreign exchange regime, 7 the use of capital flow management tools, and more stringent bank regulation and supervision, can reduce a country's exposures to variations in global liquidity. These policies and tools may be most relevant for more open countries with better institutions, which are otherwise more exposed to global liquidity. 
IV. CONCLUSIONS AND POLICY IMPLICATIONS
Using a long times series and a broad set of countries, this paper confirms that a number of 'global liquidity' factors drive cross-border bank flows (alongside country-specific factors), Cross-border bank flows decrease in volatility (VIX) and the slope of the U.S. yield curve, but increase in U.S. dealer bank leverage, real interest rates, and G4 money growth. These findings are consistent with an earlier literature on push and pull factors (cf. Calvo et al., 1996 and Chuhan et al., 1998) and recent work (cf. Rey, 2013 and Bruno and ). An important new finding is that bank conditions in other 'financial center' countries, notably the U.K. and Euro Area, captured by bank leverage and TED spreads, also drive cross-border bank flows, and are sometimes more important than equivalent U.S. conditions. That is, the global financial cycle is to a large extent driven by US monetary policy and U.K. and Euro Area bank conditions. Furthermore, we find that the level and cyclicality of crossborder inflows depend on borrower country policies and characteristics. For example, a flexible exchange rate, capital flow management tools, and stricter bank regulation and supervision can serve to reduce the cyclicality of cross-border bank flows.
Our results have important bearing on the policy debate on the global financial cycle and global liquidity. They suggest that domestic financial conditions in all 'financial center' economies, not just the U.S., could affect the rest of the world through changes in crossborder bank flows. In light of the current asynchronous (conduct of and exit from) unconventional monetary policies in the G4 and other major economies, this finding alone is of major policy interest. Major economies may also want to consider some of the effects their policies have on other countries as these can feed back on their own economies and financial systems. Whether mechanisms can be designed for major economies to internalize any negative externalities their policies have on other countries is more doubtful. At the same time, since some of the same factors that affect cross-border flows also drive volatility in domestic credit, it might be in their own interests to consider these factors anyhow. And, even with the limited scope in practice for international policy coordination, results suggest that recipient countries have some policy options to reduce their exposure to global liquidity. Notably, by adapting their macroeconomic management and regulatory environments, 8 The fact that multiple recipient country characteristics can affect the exposure to variations in global liquidity expands the suggestions of Rey (2013) recipient countries can reduce the cyclical impact of global liquidity on cross-border bank flows.
The broader lesson from the global liquidity literature is that cross-border flows can give rise to both benefits and risks. Global cyclical swings can add a welcome impetus and support local activity during times of stress. But they can also have undesirable procyclical effects. In the face of volatile global conditions, domestic monetary and fiscal policies can become less effective. Favorable global financial conditions can add to the build-up of vulnerabilities (e.g., asset price booms and related financial fragility, possibly leading to busts and instability), especially in the presence of weaker macroeconomic and prudential policies in borrower countries. Overall, there may be a need to adapt policy responses, not just domestically but also internationally since the global liquidity cycle is importantly driven by systemic financial institutions, whose distress can propagate widely. Monitoring liquidity, funding, and credit conditions in these institutions is therefore critically important.
The state of the art in understanding global liquidity is still limited, however, both regarding the channels through which financial conditions affect global investors' risk-taking, capital flows and ensuing vulnerabilities, and in determining how global liquidity is consequently best measured. A better understanding of the drivers of liquidity conditions in advanced economies, and the mechanisms of international propagation and related amplification of financial shocks is therefore sorely needed. In the meantime, the challenge for countries and others engaged in surveillance is to find empirically useful indicators that have sound conceptual underpinnings. Multiple indicators corresponding to various aspects of liquidity have been proposed over time and found to be useful in detecting vulnerabilities. Yet continuously changing institutional environments, evolving micro-and macro-prudential policies, financial innovations and shifting market structures, all keep reshaping the mechanics of liquidity creation and propagation. This reinforces a key lesson from earlier crisis episodes that a continuous review of indicators is warranted. Only non-G4 countries are included in the estimations, which reduces the sample to 58 countries (2,503 observations). The dependent variables are the change in cross-border claims on banks and non banks. The variables reported in the table were introduced individually (not all simultaneously). All regressions also include lag GDP growth, lag CPI inflation, and change in interest rate differentials, but they are not reported. *** indicate significance at 1 percent, ** at 5 percent, and * at 10 percent, respectively. country fixed effects and clustered standard errors at the borrower country level. Each region is estimated separately, with only non-G4 countries being included. The dependent variables are the change in cross-border claims on banks and non-banks. The variables reported in each row of the table were introduced individually (not all simultaneously). All regressions also include lag GDP growth, lag CPI inflation, and change in interest rate differentials, but they are not reported. *** indicate significance at 1 percent, ** at 5 percent, and * at 10 percent, respectively. The table reports the estimates of panel regressions with country fixed effects and clustered standard errors at the borrower country level. The dependent variables are the change in cross-border claims on banks and non banks. The variables reported in the table were introduced individually (not all simultaneously). All regressions also include lag GDP growth, lag CPI inflation, change in interest rate differentials, and, in the respected interacted variable. *** indicate significance at 1 percent, ** at 5 percent, and * at 10 percent, respectively. 1/High values indicate lower institutional quality.
